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Acorn  Consumption 
By  White-Footed  Mice 

(Peromyscus  leucopus) 

Robert  Leo  Smith 

FOR  nearly  50  years  foresters  have  regarded  white-footed  and  deer 
mice  (Peromyscus  spp.)  as  notorious  forest  tree  seed  eaters.  Many 
believe  that  these  rodents  influence  the  success  of  forest  reproduc- 
tion, especially  with  the  conifers  (Willis,  1914;  Smith  and  Aldous, 
1947;  Shaw,  1954;  Spencer,  1954;  Abbott,  1961) .  Silviculturists  interest- 
ed in  the  regeneration  of  hardwood  stands,  especially  oaks  throughout 
the  Appalachians,  have  called  attention  to  the  influence  of  animals 
on  oak  reproduction  (Korstian,  1927;  Downs  and  McQuilken,  1944; 
Krajicek,  1955;  Christisen  and  Korschgen,  1955;  Tryon  and  Carvell, 
1958,  1962)  . 

The  only  published  study  of  acorn  consumption  involving  the 
white-footed  mouse  (Peromyscus  leucopus)  is  by  Verme  (1957)  .  Four 
mice  and  five  chipmunks  (Tamias  striatus)  were  observed  in  this  study, 
but  neither  the  weight  of  the  acorns  fed  nor  the  daily  weights  of  the 
animals  were  recorded.  Verme  found  that  the  mice  consumed,  over 
a  61-day  period,  an  average  of  1.8  acorns  per  animal  per  day.  The  chip- 
munks ate  6.1  acorns  per  day. 

The  most  intensive  quantitative  study  of  forest  tree  seed  con- 
sumption by  mice  was  done  by  Turcek  (1956)  in  Czechoslovakia.  His 
study  involved  Apodemus  flavicollis,  a  European  woodland  mouse  very 
similar  in  appearance,  size,  habits  and  ecology  to  Peromyscus  leucopus. 
In  several  experiments  involving  different  seeds,  the  mice  consumed 
from  1.28  to  3.49  grams  dry  matter  per  day,  or  from  0.042  to  0.157  gm. 
of  dry  matter  of  food  per  gram  of  body  weight.  Dry  matter  consump- 
tion, per  day,  varied  from  4.3  to  16  per  cent  of  the  body  weight  of  the 
mice.  On  the  average  they  assimilated  84  per  cent  of  all  food  consum- 
ed, but  only  5  per  cent  was  used  for  increasing  body  weight. 

Disagreement  exists  concerning  the  preference  by  mammals  and 
birds  for  one  acorn  species  over  another.  Downs  and  McQuilken  (1940) 
and  Christisen  and  Korschgen  (1955)  believe  that  birds  and  mam- 
mals show  no  preference  for  any  particular  species  of  acorn.  The  lat- 
ter, however,  did  note  that  utilization  of  acorns  on  the  ground  varied 
from  4  per  cent  for  black  jack  oak  (Quercus  marildanica  Muenchn) 
to  37.2  per  cent  for  white  oak  (Quercus  alba,  L)  . 

Verme  (1957)  found  a  decided  preference  by  chipmunks  and 
white-footed  mice  for  white  oak  acorns  over  red  oak  (Quercus  rubra  L) . 


This  preference  was  most   pronounced   in   white-footed  mice   who   ate 
only  16  per  cent  of  all  red  oak  acorns  presented. 

Baumgras  (1944)  writes  that  fox  squirrels  (Sciurus  niger)  prefer- 
red in  order:  white  oak,  black  oak  (Quercus  velutina  L) ,  red  oak, 
walnuts  (Juglans  niger  L)  ;  and  corn  (Zea  m-ays)  .  Fox  squirrels  gained 
weight  only  on  white  oak;  two  of  the  three  squirrels  on  a  red  oak 
diet  died  within  ten  days. 

The  Study 

During  the  winter  of  1959-60  a  quantitative  study  was  made  to 
determine  acorn  consumption  and  preference  by  white-footed  mice, 
and  to  determine  whether  or  not  mice  consumed  and  assimilated  more 
acorns  of  one  species  than  another.  The  study  consisted  of  two  separate 
consumption  feeding  trials  involving  chestnut  oak  (Quercus  prinus  L.) 
and  white  oak,  and  a  preference  trial  involving  chestnut  oak,  white  oak, 
and  red  oak  acorns. 

The  acorn  species  involved  were  selected  because  of  the  availability 
of  large  quantities  of  mast  needed  for  the  study  and  because  they  rep- 
resented the  most  common  oaks  of  the  region. 

Methods 

The  white-footed  mice  were  wild  individuals  live-trapped  in  wood- 
lands in  the  vicinity  of  Morgantown,  West  Virginia. 

The  animals  were  kept  in  individual  cages  9  x  12  x  7i/2  inches 
in  size.  The  cages,  including  the  floor,  were  made  of  14 -inch  mesh 
hardware  cloth.  Aluminum  lids  provided  access  into  the  cages  for 
handling  and  cleaning.  Each  cage  contained  a  small  cardboard  box 
shelter  containing  cut  paper  for  nesting  material.  The  cages  were  rais- 
ed one  inch  above  the  shelf  upon  which  they  were  placed  for  the  dura- 
tion of  the  trials.  Fecal  material  and  feeding  debris  were  collected  in 
paper  trays  beneath  the  cages. 

Except  for  experimental  periods,  the  mice  were  fed  commercial 
mouse  pellets,  apples,  chopped  meat,  and  acorns.  They  had  access 
to  water,  through  drinking  tubes,  at  all  times. 

The  temperature  of  the  room  in  which  the  mice  were  housed  was 
68°  F. 

The  cages  and  drinking  tubes  were  scrubbed  and  nesting  material 
replaced  as   needed. 


The  Experiments 


Experiment  1.  In  the  first  feeding  trial  five  mice,  numbers  1,  3, 
4,  5,  and  6,  were  fed  unpeeled  chestnut  oak  acorns  for  two  five-day 
periods.  Each  day  of  the  trial  a  quantity  of  acorns,  usually  four,  more 
than  sufficient  for  daily  consumption,  was  placed  in  the  cages.  Weights 


of  the  daily  ration  of  acorns  for  each  mouse  was  determined  to  the 
nearest  hundredth  of  a  gram  and  recorded.  At  a  standard  time  the 
following  morning,  the  mice  were  removed  from  their  cages  and  weigh- 
ed. Weights  were  recorded  to  the  nearest  hundredth  of  a  gram. 

All  fecal  material  and  acorn  remains  beneath  and  inside  the  cages 
were  gathered,  carefully  separated,  and  placed  in  marked  envelopes. 
This  material  was  oven  dried  at  90°  C  for  48  hours  and  then  weighed. 
The  dry  weight  equivalent  of  acorns  fed  was  determined  from  a  sample 
of  100  acorns  taken  from  the  same  lot  as  fed,  and  oven  dried  in  the 
same  manner.  The  wet  weights  of  acorns  fed  were  then  converted  to 
a  dry  weight  basis  from  the  conversion  factor  obtained. 

Between  experimental  periods,  mice  wrere  fed  commercial  laboratory 
mouse  pellets  and  acorns,  and  occasionally,  raw  ground  beef. 

Experiment  2.  The  techniques  involved  in  this  feeding  trial  were 
essentially  the  same  as  in  Experiment  1.  Ten  mice,  however,  were  in- 
volved, numbers  1,  3,  4,  5,  6,  8,  9,  10,  11  and  12.  They  were  divided 
into  two  randomly  selected  groups.  Group  A  included  1,  5,  8,  9,  11; 
Group  B  included  3,  4,  6,  10,  12.  Group  A  was  fed  chestnut  acorns 
the  first  week  and  white  oak  the  second,  while  Group  B  was  fed  white 
oak  the  first  week  and  chestnut  oak  the  second. 

Experiment  3.  The  final  experiment,  a  preference  test,  involved 
mice  1,  3,  4,  5,  6  and  7.  Each  day,  for  a  five-day  period,  each  mouse 
was  fed,  free  choice,  five  chestnut  oak,  five  white  oak  and  five  red  oak 
acorns.  The  total  of  15  represents  nearly  five  times  the  amount  needed 
for  daily  maintenance.  The  following  morning  all  acorns  and  debris 
were  removed  and  the  treatment  of  each  acorn  recorded  as  nibbled, 
peeled,  or  consumed.  During  this  trial,  450  acorns,  150  each  of  the 
three  species,  were  fed.  Neither  the  mice  nor  the  acorns  were  weighed. 

The  Statistical  Methods 

The  experiments  were  designed  so  that  the  data  could  be  analyzed 
in  several  ways.  Analysis  of  variance  with  the  F  test  was  used  to  evalu- 
ate data  in  Experiments  1  and  2  on  consumption,  assimilation  between 
mice  and  days  within  groups,  consumption  and  assimilation  between 
trials  and  acorn  species,  and  regression  of  consumption  on  days,  weight, 
and  assimilation.  Relation  between  weight  and  consumption  was  de- 
termined by  calculating  the  correlation  coefficient.  To  eliminate  vari- 
ability between  quantity  consumed  and  quantity  assimilated  by  each 
mouse,  the  percentage  assimilated,  obtained  by  dividing  the  amount 
assimilated  (amount  consumed  -  feces)  by  the  quantity  consumed,  was 
also  used  to  compare  mice  and  days.  The  percentages  were  converted 
to  angles  for  analysis  (Snedecor,  1956)  .  The  t  test  was  used  to  deter- 
mine significance  between  means  for  paired  comparisons  of  consump- 
tion and  assimilation  between  weeks  in  Experiment  1.  Normal  re- 
gression equations  were  determined  for  days,  weight,  and  assimilation 
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FIGURE  1.  Relation- 
ship between  the  per- 
centage of  chestnut  oak 
acorns  assimilated  and 
number  of  days  on  diet. 
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and  the  forward  solutions  and  mean  square  of  the  residuals  obtained. 
The  forward  solution  was  then  recalculated,  using  the  Kincer  and 
Mattice  method  (Kincer  &  Mattice,  1928)  for  determining  the  most 
significant  variable.  Significance  of  preferences  between  acorns  was 
determined  by  the  Chi-square. 

Results 

Experiment   1.     Chestnut  Oak  Acorn  Consumption 

Contrary  to  what  one  would  expect,  no  significant  difference, 
either  in  acorn  consumption  or  in  acorn  assimilation,  existed  among 
mice  during  both  the  first  and  the  second  weeks.  All  mice  assimilated 
approximately  80  per  cent  of  the  chestnut  acorns  consumed.  Consump- 
tion between  days,  however,  differed,  significant  at  the  1  per  cent 
level,  during  the  first  week.  During  the  second  week  this  difference 
did  not  exist.  The  daily  range  of  assimilation  by  the  mice  varied  from 
0  to  91.85  per  cent  (Table  1) ,  significant  at  the  5  per  cent  level  for 
the  first  week  and  at  the  1  per  cent  level  for  the  second  week. 

Consumption  appeared  to  decline  daily,  but  a  regression  between 
average  daily  consumption  and  days  was  not  significant.  The  down- 
ward trend  suggested  in  consumption  showed  up  when  the  percentage 
assimilated,  pooled  for  both  weeks,  was  plotted  against  days.  Assimi- 
lation declined  rapidly  from  the  first  to  the  fifth  day,  and  was  sig- 
nificant at  the  5  per  cent  level    (Figure  1)  . 


Consumption  fell  off  sharply  between  the  first  and  second  weeks; 
the  difference  between  the  two  was  significant  at  the  5  per  cent  level. 
Average  acorn  consumption  during  the  first  week  was  2.09  ±  0.1992 
gm.  dry  wt.,  and  during  the  second  it  was  1.48  ±  0.1425  gm.  Likewise, 
a  significant  difference  existed  between  the  percentage  assimilated  each 
week. 

Thus  not  only  did  the  quantity  of  chestnut  oak  acorns  eaten  de- 
cline from  one  week  to  the  next,  but  the  ability  of  the  animals  to  as- 
similate the  chestnut  acorns  also  declined. 

Throughout  the  trial  the  mice  ate  an  average  of  1.79  ±  0.1288 
gm.  of  dry  matter  per  mouse  per  day.  This  amounts  to  10.25  per  cent 
of  their  body  weight  in  dry  matter  or  approximately  19  per  cent  in 
fresh  matter.  Based  on  this  data,  white-footed  mice  consume  daily  one 
chestnut  oak  acorn  weighing  at  least  2.57  gm.  dry  weight,  of  which  72  per 
cent  (1.85  gm.)  is  edible.  (The  average  dry  weight  of  chestnut  oak 
acorns  used  in  the  experiment  was  2.77  gm.) 

All  mice  lost  weight  during  the  trial.  Weight  losses  ranged  from 
no  change  to  12.54  per  cent.  During  the  48-hour  period  between  the 
trials,  when  the  mice  were  fed  a  commercial  laboratory  mouse  food 
and  acorns,  they  regained  the  weight  lost  during  the  week  (Table  1). 
This  rapid  weight  recovery  emphasizes  the  premise  that  chestnut  oak 
acorns  alone  hardly  constitute  a  maintenance  diet  for  white-footed  mice. 

Experiment  2.     Chestnut  Oak  and  White  Oak  Acorn  Consumption 

Acorn  consumption  did  not  differ  significantly  in  three  of  the 
four  feeding  groups  in  Experiment  2,  two  of  the  white  oak  and  one 
of  the  chestnut  oak.  Differences  in  consumption,  significant  at  the  1 
per  cent  level,  did  occur  between  mice  in  Group  A  when  they  were 
on  the  chestnut  oak  diet.  No  significant  difference  existed  in  consump- 
tion between  days  in  any  of  the  four  separate  feeding  groups. 

Mice  in  Group  B,  however,  differed  in  their  assimilation  of  both 
chestnut  and  white  oak  acorns,  significant  at  the  1  per  cent  level.  Dif- 
ferences in  assimilation,  significant  at  the  1  per  cent  level,  also  existed 
between  days  in  Group  B  when  the  mice  were  on  the  chestnut  oak 
acorn  diet.  Group  A,  however,  showed  no  differences  in  assimilation 
by  mice  and  between  days  on  either  acorn  diet. 

Both  groups  of  mice  consumed  more  chestnut  oak  acorns  than 
white  oak  acorns,  significant  at  the  1  per  cent  level,  and  they  also  as- 
similated more,  significant  at  the  5  per  cent  level.  Since  no  signifi- 
cant difference  existed  between  trials,  the  difference  between  species 
stands  out  all  the  more  sharply.  No  correlation  existed  between  the 
weight  of  the  mice  and  the  consumption  of  acorns.  Nor  did  significant 
relationships  occur  among  days,  weight  of  mouse,  or  quantity  of  white 
oak  and  chestnut  oak  acorns  consumed.  The  variation  in  assimilation 
exhibited  by  the  mice  in  Group  B  reflected  the  individual's  metabolism 


rather  than  weight.  Sealancler  (1952)  also  noted  that  little  relationship 
existed  between  body  Aveight  changes  of  mice  and  the  amount  of  food 
consumed. 

The  mice  consumed  each  day  3.72  ±  0.1732  gm.  dry  weight  of 
chestnut  oak  acorns  and  2.29  ±  0.0953  gm.  dry  weight  of  white  oak 
acorns.  This  is  equivalent  to  18.41  per  cent  of  body  weight  on  the  chest- 
nut oak  acorn  diet  and  10.89  per  cent  of  the  white  oak. 

The  mice  assimilated  89.45  per  cent  of  the  chestnut  oak  acoms 
consumed  and  85.95  per  cent  of  the  white  oak.  Based  on  these  figures 
each  mouse  would  require  in  the  field  at  least  two  chestnut  oak  acorns 
weighing  a  minimum  of  2.77  gm.  dry  weight  and  four  white  oak  acorns 
(edible  portion,  68  per  cent)    weighing  at  least  0.96  gm.  dry  weight. 

The  mice,  as  a  group,  lost  3.5  times  more  weight  on  the  chestnut 
oak  acorn  diet  than  on  white  oak  (Table  2)  .  The  mean  loss  on  the 
white  oak  acorn  diet  was  1.86  per  cent  and  on  chestnut  oak  acorns  the 
mean  loss  was  6.40  per  cent.  Average  weight  loss  on  white  oak  acoms 
was  0.40  gm.  and  on  chestnut  oak,  1.40  gm.  per  mouse. 

Experiment  3.     Acorn  Preference 

"White-footed  mice  showed  a  decided  preference  for  white  oak 
acorns  over  chestnut  oak  and  red  oak.  In  fact,  red  oak  virtually  was 
rejected.  Only  0.8  per  cent  of  150  red  oak  acorns  fed  to  the  6  mice 
was  consumed.  The  Chi-square  test  shows  a  low  probability  (<0.005) 
for  equal  choice  among  the  three. 

Since  mice  destroy  more  than  they  consume,  the  additional  damage 
in  gnawed  and  peeled  acorns  also  is  of  considerable  interest  to  forest- 
ers. Here  again  Chi-square  is  highly  significant,  revealing  a  greater 
proportion  of  white  oak  destroyed  and/or  consumed.  Of  all  white 
oak  acorns  breached,  however,  77  per  cent  were  eaten.  This  contrasts 
sharply  with  chestnut  oak  and  red  oak  acorns,  in  which  only  19  per 
cent  and  5  per  cent  respectively  of  all  acorns  were  eaten. 

Each  mouse  was  quite  individualistic  in  the  number  of  acorns  it 
destroyed.  Mouse  1  damaged  or  ate  69  per  cent  of  all  acorns,  while 
Mouse  4  destroyed  only  22  per  cent.  On  an  average,  the  mice  destroyed 
and/or  consumed  47.55  per  cent  of  all  acorns  to  which  they  had  access. 

Although  no  quantitative  data  were  kept  on  individual  feeding 
behavior,  the  mice  did  exhibit  considerable  individual  differences. 
Mouse  9,  a  female,  was  a  persistent  hoarder.  She  fed  on  only  a  few 
and  stored  many  of  the  remaining  acorns  in  her  nest  box.  On  the 
other  hand,  numbers  1  and  3  were  "peelers."  They  peeled  the  hulls 
off  most  of  the  acorns,  on  some  days  all  of  them,  and  left  the  kernels 
untouched.  The  mice  breached  the  acorns  at  the  basal  end  and  then 
proceeded  to  peel  them.  As  a  result,  the  remains  were  thin  peelings 
rather  than  empty  hulls. 
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Discussion  and  Conclusions 

Although  the  white-footed  mice  long  have  been  regarded  as  seed 
eaters,  this  study  indicates  that  acorns  alone  are  an  inadequate  diet 
for  a  white-footed  mouse.  The  rapid  recovery  of  lost  weight  on  a  bal- 
anced diet  for  48  hours  contrasts  sharply  with  weight  loss  over  a  five- 
day  period  on  an  acorn  diet.  Even  during  the  fall  when  acorns  may 
be  abundant,  the  mice  must  and  do  resort  to  other  foods  to  meet  their 
dietary  requirements.  Hamilton  (1941)  found  that  during  the  fall  and 
winter  the  per  cent  of  occurrence  of  insects  in  the  diet  of  Peromyscus 
was  72.8  per  cent  compared  to  43.9  per  cent  for  the  incidence  of  mast. 

When  given  a  free  choice  the  mice  showed  a  decided  preference 
for  one  acorn  species  over  another.  Red  oak  was  virtually  rejected, 
chestnut  oak  was  taken  occasionally,  and  white  oak  was  strongly  pre- 
ferred. The  mice  consumed  fewer  white  oak  acorns,  assimilated  a  small- 
er percentage  of  them,  yet  maintained  weight  better  on  the  white  oak 
acorn  diet  than  on  the  chestnut  oak. 

Nutritionally  some  difference  does  exist  between  white  and  chest- 
nut oak  acorns  (Table  3)  .  Both  contain  nearly  the  same  quantity  of 
available  protein,  nitrogen  extract,  and  crude  fiber. 

White  oak  contains  25  per  cent  more  fat  or  ether  extract,  which 
may  explain  why  the  mice  could  maintain  body  weight  on  a  lesser 
quantity  of  white  oak  acorns.  An  important  difference  between  the 
two  acorns  is  the  tannin  content.  Chestnut  oak  contains  nearly  twice 
as  much  tannin  as  white  oak.  Tannin,  in  addition  to  imparting 
a  bitter  taste  which  would  explain  the  preference  for  white  oak, 
possibly  may  interfere  in  some  way  with  metabolism.  In  spite  of  the 
much  richer  fat  content  of  red  oak  acorns,   four  times   that  of  white 


Table  3. 

Chemical  Composition  of  Red  Oak,  Chestnut  Oak,  and 

White  Oak  Acorns.* 


Species  of  Acorn 

Constituents 
(Pee  Cent) 

Red  Oak 

Chestnut  Oak 

White  Oak 

Dry 

Fresh 

Dry 

Fresh 

Dry 

Fresh 

Total  Ash  

2.42 

3.10 

20.81 

67.11 

6.13 

2.99 

4.14 

9.77 

T      .07 

.14 

1.50 

1.92 

12.87 

41.45 

3.81 

1.85 

2.56 

6.04 

T      .05 

.08 

2.22 
2.62 
5.05 

83.17 
6.25 
2.50 
3.53 

10.43 

T      .09 

.15 

1.11 

1.31 

2.52 

41.52 

3.13 

1.25 

1.76 

5.20 

T      .04 

.08 

2.47 

2.47 

6.32 

82.32 

6.00 

2.64 

3.24 

5.58 

T      .OS 

.16 

1.39 

1.30 

3.33 

43.37 

Available  Protein  .... 

3.13 
1.39 

1.71 

2.94 

Ca/Mg     

T      .05 

P    

.08 

■ 

*Waino,   W.   W.    and   E.    B.    Forbes,    "The   Chemical    Composition    of    Forest   Fruits    and 
Nuts    from   Pennsylvania."    Journ.    Agr.    Research,    62:627-635     (19411. 
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oak,  high  content  of  tannin  makes   the   acorn  unacceptable   and  even 
deadly  when  consumed  as  the  sole  food  source. 

The  quantity  of  food  consumed  compared  favorably  with  that 
reported  by  Sealander  (1952),  by  Chew  (1948),  by  Dice  (1922),  and 
by  Turcek  (1956).  The  mice  in  this  experiment  consumed  from  1.48 
to  3.72  gm.  dry  weight  of  chestnut  oak  acorns  and  2.29  gm.  of  white 
oak.  On  a  fresh  basis  this  is  approximately  5.12  gm.  of  chestnut  oak 
acorns  and  2.62  gm.  of  white  oak.  The  value  for  chestnut  oak  consump- 
tion is  close  to  the  daily  consumption  of  six  grams  estimated  by  Hamil- 
ton (1941)  .  The  experimental  mice  consumed  an  equivalent  of  23  per 
cent  of  their  total  body  weight  daily  of  chestnut  oak  acorns  in  con- 
trast to  Hamilton's  estimated  30  per  cent  for  mice  in  the  wild.  Daily 
consumption  by  mice  under  laboratory  conditions  would  be  less  than 
in  the  wild,  since  the  animals  are  confined  and  the  temperature  is 
higher  and  more  constant.  Food  consumption  in  Peromyscus  increases 
as  the  temperature  decreases.  Sealander  (1952)  found  that  Peromyscus 
consumed  30  per  cent  more  food  at  8.5°  C  (47°  F)  than  at  20.5°  C 
(77°  F) . 

Food  preferences,  as  well  as  the  inability  of  mice  to  maintain  them- 
selves exclusively  on  acorns,  forces  some  reappraisal  of  the  estimates 
of  acorn  consumption  by  mice.  These  estimates  usually  are  based  on 
an  assumed  mouse  density,  which  may  or  may  not  be  accurate.  Mouse 
density  fluctuates  widely  from  year  to  year.  In  fact,  an  abundance  and 
scarcity  of  mast  itself  may  influence  mouse  abundance.  Jameson  (1953) 
found  that  the  extension  of  the  breeding  season  of  deer  mice  in  Sierra 
Nevada  into  late  summer  and  fall  and  even  winter  depended  largely 
on  mast  production  by  pines  (Pinus  spp.),  oaks  (Quercus  spp.) ,  Doug- 
las fir  (Pseudotsuga  menziesii  (Poir)  Britton)  and  manzanita  (Arcto- 
staphylos  spp.)  .  A  year  of  mast  failure  is  followed  by  a  scarcity  of 
deer  mice,  because  breeding  then  ceases  in  June   (Jameson,  1955). 

A  second  assumption  is  that  acorn  consumption  in  captivity  is 
equivalent  to  that  under  natural  conditions.  Obviously  it  is  not,  since 
the  mice  are  forced  to  feed  on  a  pure  acorn  diet.  When  offered  acorn, 
apples,  raw  chopped  beef,  and  commercial  mouse  pellets,  the  mice 
often  ignored  the  acorns.  The  most  that  laboratory  feeding  tests  can 
do  is  indicate  the  potential  for  acorn  consumption  if  mice  are  forced 
to  live  on  acorns  alone,  a  highly  improbable  situation. 

Peromyscus,  as  well  as  squirrels  and  chipmunks  and  other  rodents, 
undoubtedly  do  consume  quantities  of  acorns  in  the  fall  and  early 
winter,  since  acorns  are  a  rich  source  of  carbohydrates  and  fats  for 
energy  and  heat  production. 

More  significant  than  consumption,  perhaps,  is  the  quantity  of 
acorns  destroyed  by  mice.  In  the  laboratory,  the  mice  damaged  or 
consumed  close  to  48  per  cent  of  all  acorns  with  which  they  came  in 
contact.  Of  these,  more  chestnut  oak  and  red  oak  acorns  were  damaged 
than   consumed.   This   figure   would   be   higher   under   laboratory   con- 
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ditions,  since  the  mice,  for  the  lack  of  other  activity,  may  have  spent 
some  time  breaching  acorns. 

Turcek  (1956)  found  that  partially  damaged  acorns,  those  gnawed 
at  the  basal  end,  would  still  germinate.  Under  woodland  conditions 
in  the  Appalachians,  damaged  acorns  would  have  to  be  written  off, 
even  though  they  potentially  could  germinate,  because  of  the  rapidity 
with  which  the  damaged  acorns  would  be  invaded  by  fungi  and  in- 
sects of  the  forest  floor. 

Although  white-footed  mice  do  eat  and  damage  acorns,  the  fact 
that  they  do  not  feed  exclusively  on  acorns  and  that  they  exhibit  con- 
siderable preference  suggests  that  these  small  mammals  have  little  in- 
fluence on  oak  reproduction.  If  they  did,  then  this  influence  should 
be  most  conspicious  in  white  oak.  Such  is  not  the  case.  Tryon  and 
Carvell  (1958)  found  through  their  studies  in  northern  West  Virginia 
that  the  abundance  of  white  oak  reproduction  exceeded  that  of  red  oak 
by  more  than  70  per  cent,  even  though  red  oak  is  a  more  abundant 
seed  producer.  In  addition,  for  equal  numbers  of  red  and  white  oak 
acorns,  white  oak  seedlings  were  five  times  as  numerous.  Tryon  and 
Carvell  concluded  that  because  of  their  smaller  size,  white  oak  acorns 
were  covered  more  readily  and  thus  protected  from  damage.  If  mice 
can  discover  acorns  and  coniferous  seeds  in  artifically  planted  areas, 
any  partially  buried  white  oaks  on  the  forest  floor  would  not  be  too 
difficult  for  the  mice  to  find.  Since  they  virtually  ignored  the  red  oak 
acorns,  mice  would  have  little  effect  on  red  oak  rej^roduction. 


Summary 


During  the  winter  of  1959-60,  10  white-footed  mice  (Peromyscus 
leucopiis)  in  several  groups  were  fed  acorns  of  chestnut  oak  (Quercus 
prinus  L)  ;  chestnut  oak  and  white  oak  (Quercus  alba  L);  and  chest- 
nut oak,  white  oak  and  red  oak  (Quercus  rubra  L)  to  determine  quanti- 
tatively the  amount  of  daily  acorn  consumption  and  acorn  preference. 

In  Experiment  1,  involving  chestnut  oak  acorns  alone,  no  signifi- 
cant difference  existed  in  amount  of  acorns  consumed  among  mice  and 
for  the  second  week  of  the  experiment  among  days.  During  the  first 
week,  consumption  from  day  to  day  differed  significantly  at  the  1  per 
cent  level.  Likewise,  no  significant  difference  in  assimilation  existed 
among  mice,  but  a  significant  difference  occurred  among  days.  Con- 
sumption and  assimilation  declined  daily.  The  regression  of  consump- 
tion on  days  was  not  significant,  but  regression  of  assimilation  on  days 
was  significant  at  the  5  per  cent  level. 

Consumption  decreased  significantly  between  the  first  and  second 
weeks.  Mean  acorn  consumption  the  first  week  was  2.09  ±  0.1992  gm. 
dry  wt.,  while  that  of  the  second  week  was  1.48  ±  0.1425  gm.  dry  wt. 
Average  consumption  for  the  two  weeks  was  1.79  ±  0.1288  gm.  dry  wt. 
This  was  equivalent  to  one  chestnut  oak  acorn  a  day.  The  mice  con- 
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sumed  an  average  of  10.25  per  cent  of  their  body  weight  daily.  All 
mice  lost  weight  during  the  trials,  with  changes  for  individuals  rang- 
ing up  to  12.54  per  cent. 

In  the  second  experiment,  which  involved  chestnut  oak  and  white 
oak  acorns,  the  amount  of  acorns  consumed  by  individual  mice  with- 
in the  two  groups  did  not  differ  significantly,  except  when  the  mice 
in  Group  A  were  on  the  chestnut  oak  diet.  No  significant  difference 
in  consumption  within  the  groups  occurred  between  days.  Mice  in 
Group  B,  however,  differed  significantly  in  their  assimilation  of  both 
chestnut  oak  and  white  oak  acorns.  They  also  exhibited  significant 
difference  in  assimilation  between  days  when  they  were  on  the  chest- 
nut oak  acorn  diet.  Group  A  exhibited  no  difference  in  assimilation 
by  mice  and  among  days. 

The  mice  consumed  a  significantly  greater  quantity  and  assimilated 
a  higher  percentage  of  chestnut  oak  than  white  oak,  yet  maintained 
their  weight  better  on  a  smaller  quantity  of  white  oak  acorns.  No  sig- 
nificant difference  occurred  between  trials,  and  no  relationship  existed 
between  weight  and  consumption  or  between  days,  assimilation  and 
weight. 

The  mice  consumed  a  mean  of  3.172  ±  0.1732  gm.  dry  wt.  daily 
of  chestnut  oak  acorn  and  2.29  ±  0.0953  gm.  dry  wt.  of  white  oak,  sig- 
nificantly different  at  the  1  per  cent  level.  This  is  equivalent  to  18.41 
per  cent  and  10.89  per  cent  of  body  weight  daily,  respectively.  They 
assimilated  89.45  per  cent  of  the  chestnut  oak  and  85.95  per  cent  of 
white  oak.  Although  the  mice  as  a  group  lost  weight  on  both  white 
oak  and  chestnut  oak,  they  maintained  their  weight  better  on  the 
white  oak.  Average  loss  on  white  oak  was  1.86  per  cent  for  a  five-day 
period,  while  on  chestnut  oak  it  was  6.40  per  cent. 

In  the  third  experiment,  the  mice  showed  a  decided  preference  for 
white  oak  over  chestnut  oak  and  red  oak.  Likewise,  they  destroyed 
more  white  oak  acorns,  including  those  consumed.  Only  19  per  cent 
of  chestnut  oak  acorns  breached  was  eaten.  Destruction  by  individual 
mice  ranged  from  68  per  cent  to  22  per  cent  of  all  acorns  with  which 
they  came  in  contact. 

Based  on  the  facts  that  acorns  alone  are  not  a  satisfactory  diet  for 
mice,  that  the  mice  have  a  decided  preference  for  white  oak  acorns, 
and  that  white  oak  reproduction  exceeds  that  of  red  oak  by  70  per 
cent,  even  though  red  oak  is  a  more  abundant  seed  producer,  it  is  con- 
cluded that  white-footed  mice  have  little  if  any  influence  on  oak  re- 
production. 
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sary of  West  Virginia's  admission  to  the 
Union,  and  to  share  in  this  observance  of  our 
heritage  and  past  achievements. 


